Activation of mitogen-activated protein kinases during granulocyte apoptosis in patients with severe sepsis.
Reduction of neutrophil apoptosis represents a major cause for granulocytosis and increases the destructive potential of theses cells during systemic inflammatory response syndrome (SIRS) and sepsis. In this light, the role of protein kinases for the regulation of altered neutrophil apoptosis under infectious conditions was investigated. Neutrophils, obtained from patients with severe sepsis (n = 18), were incubated ex vivowith either LPS (1 microg/mL) or interferon-gamma (IFN-gamma; 10 ng/mL) for 16 h. Apoptosis was determined by propidium iodine (PI) staining of DNA fragments and was compared with the rate of spontaneous apoptosis. Tyrosine kinases were inhibited by herbimycin (1 microM), the mitogen-activated protein (MAP) kinase ERK was inhibited with PD98059 (50 microM), and p38 MAP kinase was inhibited with SB203580 (5 microM). Herbimycin reconstituted LPS-reduced apoptosis in neutrophils from controls (39.9 +/- 3.8%) and patients (20.8 +/- 2.8%) to levels seen in spontaneous apoptosis (70.9 +/- 2.8% and 40.7 +/- 3.7%, respectively). Inhibition of the ERK kinase yielded similar results, whereas SB203580 had no effect on LPS-reduced apoptosis. However, inhibition of p38 partially reconstituted IFN-gamma-reduced apoptosis (51.3 +/- 7.7% and 25.6 +/- 5.8%) and increased spontaneous apoptosis (82.4 +/- 3.3% and 42.0 +/- 5.8%) in controls and patients, respectively. Western blot analysis revealed phosphorylation of both MAP kinases by LPS, but not by IFN-gamma. Inhibition of MAP kinases did not augment neutrophil apoptosis in patients to the level seen in controls, indicating that other mechanisms must be involved in the regulation of neutrophil apoptosis. Although the ERK kinase regulates LPS-induced reduction of apoptosis, the p38 MAP kinase might be involved in IFN-gamma signaling and the feedback regulation of neutrophil apoptosis.